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Seamans replied on 15 July (after the certainty of a slip 1n
the scheduled launch of 132 had become common knowl:dge) that
the Scout had "'satisfactory reliability'' and an "acceptable record."
He cited an 80-percent success rate in Wallops Island launches by
NASA crews. (To get the 80-percent figure Seamans had ignored
three failures in the first eight '"development'' launches and had con-
sidered only the four succe.lses in five "operational" launches.)
Seamans also drew an unflattering comparison between the Wallops
[sland record and that at Point Arguello, on the Pacific coast. He
observed kindly that the Pacific Missile Range launch crew had been

formed 'late, " thus contributing to the failure of four launches in

eight tries. He also suggested that the modifications of Scout to

NASA had rejected flight-ready motors on their arrival at the
Pacific Missile Range because of the absence of NASA criteria,
though they fully satisfied Air Force needs.

Although the Air Force had singled out the need, NASA had never
conducted torsionor bending tests on the Scout transporter.

NASA plans for changing the Point Arguello launch facility had
been drawn in December 1962, but the Air Force had not been noti-
fied until 12 February 1963, with the result that the line of sight
from the on-pad payload to the payload van had been interrupted.
No correction had been made by June,
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conform to 417 requirements and related departures from NASA '‘speci-
fications and procedures' were the true culprits. He—;oncluded by
opposing any change to the existent management structure, the
NASA/DoD Scout Coordinating Committee arrangement which, he
argued, was functioning effectively. |
Colonel Haig's commentary on the Seamans' letter «unfined
itself to detailed refutation, but it bristled with unspoken indignation.
By that time, however, he was more gravely concerned with the immedi-
ate problem of shaping Scout 132 into a vehicle which could actually be
used to launch the fifth 417 satellite. He summed up a situation which
had grown steadily more difficult in the months since 132 had first
encountered problems 1n meeting schedules and performance requirements:
"The SLV-.I launch te;am. ‘having intimate knowledge of all the new and’
different features incorporated into the booster for operation 1610, have
begun to call it the 'X-132.' Their point 13 well made . . . . bl
Since the Air Force still hc;ped to convert the Scout into a standard
launch vehicle suitable for assignment to operational squadrons, the
continuation of such a situation was intolerable. In June 1963, Colonel
Haig had outlined a set of conditions which he felt would tend to improve

the reliability of the Scout. In August, the SSD Scout directorate

proposed them formally to NASA, They were given some apparent
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boosters, but in fact no conditions could be imposed because of the
earlier (June 1962) agreement which gave final authority to NASA 1n
virtually all Scout matters. The space agency responded to a threat
not to ase the X258 fourth stage by saying that it had been proven
flight worthy. NASA also refused to agree that the Air Force should
have a veto on proposed vehicle modifications.
The Scout »ffice was wearily inclined to accept NASA's position
on modifications, hoping that the Air Force would be consulted on any
action which would '"drastically affect'' the Scout's ability to perform
the 417 assignment. Coulonel Haig was markedly less conciliatory,
appreciating from sad experience that he had to have some control over
modifications which would change vehicle performance or reliability
and not at all certain that NASA would concede s0 elementary a courtesy.6z
His misgivings were confirmed less than two weeks later, when
he learned that the X-258 fourth-stage rocket was due for an additional
change which would reduce its payload potential to the point of being
but four pouqu greater than the MG-18. It developed almost immediately
that Haig's information was only partly correct. In actuality, NASA had
totally changed the basic configuration of the X-258 to make it compatible

with the NASA versiun of Thor. By virtue of an increased aft diameter,
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the X-258 would no longer be adaptable to the 417 configuration. The
structural integrity of the X-258's case was weakened in the process.
Th= Air Force Scout office promised Haig that all Air Force purchases
would be in the former configuration, that if NASA refused to cooperate
the Air Force would buy directly from Allegheny Ballistic s Laborator y."3

In light of the complete lack of success 1n obtaining like conces-
sions from NASA in the past, Haig seemed justified in any reservations
he might entertain. As it happened, the 1asue rapidly became inconse-
quential., On 27 September 1963 the fifth 417 launch was attempted; it
ended in the third booster failure. The precise cause was somewhat
obscure; failure occurred because of a malfunction of the third-stage
control system arising from a premature loss of hydrogen peroxide.
_The immediate consequence was an explosive failure near the pitch-down
jets of the third stage. 64

On 3 October, four days after the'launch disaster, Colonel Haig
briefed Undersecretary McMillan on the launch and on program status.
McMillan seemed to favor a booster other than Scout.

Going to Andrews Air Force Base from his Pentagon
stop, Colonel Haig found himself in conversation with Colonel Rodney
Nudenberg, a key member of General Schriever's Air Force Systems

Command Staff. Nudenberg passed along instructions from General
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Schriever to Haig: the 417 director was to begin an immediate study
of Minuteman and Thor as alternates to Scout, Haig told Colonel
Nudenberg he had received earlier instructions along those lines from
Undersecretary McMillan and had completed considerable work

before coming to Washington. (The study had begun almost precisely

10 months earlier and preliminary results had been in the undersecretary's

hands for at least eight months!)63

Haig apparently did not pass to Nudenberg the remainder of
McMillan's 1nstructions -«that he was to continue with plans for at least
one more Scout-boosted program launch, to complete study and planning

.for a single trial launch using the Thor-Agena combination, and to

complete the study of Minuteman potential. McMillan had been rather

specific in anoth:r direction; Haig had orders to work out an estimate

of the money that could be recovered by a complete cancellation of Scout
66

procurement.

And the pruspect of continuing with Scouts in their current
configuration apparently was closed. On 7 October, acting on instruc-
tions from Colonel Haig, the Scout directorate at SSD‘ formally cancelled
the last two vehicles on the original delivery order and all six of the

follow-on order. A stop work order was issued to cover all vehicles

subsequent to number 134--later extended to include 134,
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McMillan had authorized Haig to participate in a scheduled
Scout reliability improvement meeting, set for 14 October, in a last
desperate attempt to convince NASA that the alternative to meaningful
action was cancellation., Nothing useful resulted. On 21 Octobes,
Haig again reported on program status to the undersecretary. Three
days later, on 23 October 1963, McMillan ordered imrnediate cancel-
lation of all activities connected with the Scout booster, mmediate
effort to recover every possible dollar from NASA, and assignment
of a Thor-Agena from '‘available resources'’ to supf:ort a December
or January 417 launch. The launch was to be in a dual payload config-
uration originally described by Haig during his 3 October presentation.
Development of the ""optimum'' payload capability was also authorized
in the undersecretary's 23 October instructions.68

"Complete and immediate' termination orders went to NASA
early on 25 October 1963. The instructions were impossible of mis-
construction: everything connecting 417 to Scout was to stop except
the final report on the disastrous 132 launch, 69

Thus ended the Scout phase of Program 417, In five attempts,
the program office had one unqualified success, one partial success,
and three catastrophic launch failures. After-the-fact invéstigation

had clearly identified major booster faults in each of the ''successful"
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launches: with a fractional difference in luck, the booster might well
have contributed to five succesiive failures. The satellites had
operated marvelously well, considering their difficulties 1n launch
phases.

To its credit in the Scout phase, the program had also the
record of the first successful use of a space vehicle in actual cumbat
troop operations (the Cuban crisis of October 1962), the first ground
control stations to be built for an operational command's use in space
op: rations, and the first transfer of total space v« '.icle op. rational
responsibility to an operational command. The program office had a
remarkable record of cost effectiveness, had functioned with a combi-
nation of fewer inhabitants and larger responsibilities than any other
space vehicle development in Air Force history, and had progressed
from concept to satellite in orbit more rapidly than any earlier organi-
zation. A host of techmcal achievermnents, some with implications of

tremendous value for the future, had to be added to the scorecard.
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Egilo!ue

The termunation of Scout usage did not in any respect cause a
break in the frantic pace of program office activity. On 5 October,
the Saturday following his presentationm to McMillan, Haig asked the
SSD Deputy for Boosters, Colonel R, W, Hoffman, to aid in 2 special
study of Minuteman as a 417 booster. He told Hoffman he needed to
put 150 pounds in a 500-mile orbit at 96 degrees of inclination and
asked for any additional payload lift capacity that could be identified.
On the following Tuesday the program office began working on the 417
Mod 2 programe«-the Thor-Agena ducl-payload launch proposal Under-
secretary McMillan had initially approved. Still very much n conten-
tion was the stabilite development begun much earlier, a program which,

if successful, would provide a constant rotation rate and vastly improve

attitude stabilization for later 417 (and other) sntellites.m

At the time of the Scout cancellat;ion, the 417 office had completed
or had in being payload and related contracts totaiing-
exclusive of boosters. The primary mission of the program was as
before: to maintain a satellite system in operation at all times to
provide accurate cluud cover information over various areas. A

corallary responsibility was to introduce system improvements where
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warranted un a cost-effectiveness basis. Bomb damage assessment
had become a probable assignment as early as June 1963--at least
from the viewpoint of the Strategic Air Command chief, General
T. S. l”ower.?l

Apart from its general advantages, the 417 had alsu succeeded
in establishing a support relationship between space operations and
existing logistic agencies, —the reipon-
sible field organization, proved both cooperative and efficient in
obtaining ingredients needed to keep the ground stations operating and,
perhaps more important in some crisis asituations, proved capable of
working out paperwork tangles that otherwise might well have stalled
the program, (After the order to shift to Thor-Agena, Colonel Haig
was unable to work out a neat and legal means of getting his hands on
a bearing to interconnect the 417 payload to Thor. He solved the diffi-
culty by picking up a bearing--literally--while visiting Chance-Vought,
telling the people there he would get them paid somehow. He brought
it back to Los Angeles as personal baggage, got it to the booster people,
and having eliminated a technical roadblock gave the paperwork mess to
his procurement people. They solve.cl it. Haig was never certain
how, but he was grateful.)

Finally, the 417 operation developed, or displayed, a rare com-

petence in the uniformed Air Force. Not commeonly did‘a program
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office composed almost entirely of officers have the opportunity and
occasion to exercise both managerial and technical talents to the
degree of the 417 office. The lack of a systems engineering-technical
direction «ontractor often challenged program officers, but ultimately
the lack served to prove that under controlled conditions none was
needed. The program operated under security wraps that precluded
widespread knowledge of program accomplishments, even within the
Air Force, and there was none of the publicity that characterized other
prugrams of the time, Ill effects were nonexistent, |
Program 417, "as it was known in 1963, was in many respects
_the antithesis of the "ideal" Air Force development program. It was
run on a tight budget--about uone-third as large as would have been
required 1n "normal' circumstances. It functioned without reliance
on the elaborate complex of contractor technical support common to
space and missile programs of the time, and sgemed to prosper thereby.
it was managed by people who were constantly at odds with other govern-
ment agencies nominally supporting them, and who took great pleasure |
in ignoring established review and approval channels. It was marked
by a reporting and monitoring system notable chiefly for inconsequence--
and for effectiveness. [t met budget and schedule goals, and satisfied

established program objectives. That it was able to do as much seems
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to have been very largely the consequence of its having been managed
by three extremely capable, ltrong-mindedv individuals, Colonel Haig
in the program office, General Greer at the directorate level, and

| Dr. Charyk at the National Reconnaissance Office. In the first decade
of the space age, only the early Corona program and the post-1962
Gambit program, could claim similar records--and both were charac- .
terized by the same emphases on pr‘ogram austerity, minimum reporting,
avoidance of publicity, direct lines of authority, and program management
that verged on the iconoclastic. That was the decade of the B-70, the
F=111, the C-5, and the Skybolt--all marked by enormous technological
ingenuity, great pul?li(‘ acclaim, massive program manning, striking
cost overruns, and lengthy program delays (or cancellations). It was
?grpris ing that more had not been made of the contrast by the end of

the decade.
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NOTES ON SOURCES

Memo, no signature, by LtCol T, O, Haig, D/Dir/Prog 35,
17 Nov 60, sub): 698BH Chronological Program History,
with supplements to cover the period 17 Nov 60 through
June 1962, in Prog 417 files,

Ltr, MajGen O.J. Ritland, Cmdr SSD, to LtGen B.A,
Schriever, Cmdr AFSC, 31 May 61, subj: Development Plans
in Support uf Five-Year Space Plan, in SSD Hist Div files;
P-35 Hist Rpt, Aug 61, in Prog 417 files; History of the Deputy
Commander for Aerospace Systems, 1961, prep by DCAS Hist
Ofc, Jun 62, in SSD Hist Div files.

P-35 Hist Rpt, Aug 6l.

MFR, Col H.L. Evans, V/Dir, Samos Prog, 19 Jul 61, subj:
Meteorologic al Satellite Program, in Haig files; P-35 Hist Rpt,
Aug 61.

Memo, J.V. Charyk, SAFUS, to DDRLE, 4 Aug 61, sub):
Meteorolougical Information Satellite, in Haig files; memo,
Charyk tu DDR&E, 7 Aug 61, same subj, same file; memo,
MajGen R.E. Greer, Dir/Samos Prog, to Dir/P-35, 7 Aug 6},
subj: Project 35, in Prog 417 files; TWX SAFMS 61-96, Ofc
Miss and Space Sys, SAFUS, to SAFSP, 8 Aug 61, in Haig files;
P-35 Hist Rpt, Aug 6l.

TWX NBE 74, NASA (Wash) to SAFSP, 11 Aug 61, in Prog 417
files; P-35 Hist Rpt, Aug 6l.

Ltr, LtCol T.O. Haig, Dir/P-35, to LtCol E.J. Istvan, SAFMS,
9 Nov 61, subj: Program Chronology, with incls, in Prog 417
files; P-35 Hist Rpt, Aug 61; TWX, SAFMS-DIR-61-107, SAFMS
to SAFSP, 18 Aug 61, in Prog 417 files,

Program 35 Satellite System Development Plan, prep by P-35
Ofc, 31 Aug 61,
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10,

11.

12.

13.

14.

15,

16,

17,

18.
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TWX SAFSP-25-9-19, SAFSP to SAFUS, 25 Sep 61, in SP-3
files, Funds; TWX SAFMS-INS-61-136, BrigGen R,J, Curtin,
SAFMS, to MajGen R, E, Greer, SAFSP, 21 Oct 61, in Prog
417 files.

Ltr, Haig to Istvan, 9 Nov 6l.

Ibid; P-35 Chronology, 25 Oct 61-5 Jan 62, in Prog 417 files;
P-35 Caronology, 25 Feb-24 May 62, same files.

Ltr, Haig to Istvan, 9 Nov 6l; P-35 Chron, 25 Oct 61-5 Jan 62;
memo for record, LtCol T,O, Haig, Dir/P-35, 14 Dec 61,
subj: Report of Trip to HQ AWS and SAFUS from t“e 6 thru 9
D+ 6l, in Prog 417 Trip Rpt file.

Memo for record, F.C. Runge, Dep Dir/P-35, 2l Feb 62,
subj: Scout Spare Parts; P-35 Chron, 25 Oct 61-5 Jan 62 (which
actually continues into Feb 62!},

See memo for record, LtCol T.O. Haig, Dir/P-35, 23 Mar 62,
subj: Trip Report from 16 Mar 62 through 22 Mar 62, in Prog
417 Trip Rpt file. Judgments on the mental state and outlook

of NASA people below the top level are those of the author, not
of program officer personnel--who either stiffled their frustra-
tions or ignored them.

This was Scout vehicle 111, prototype spacecraft F-1; see P-35
Chron, 25 Feb-24 May 62.

P-35 Chron, 25 Feb-24 May 62.

Ltr, Col B,H. Kucheman, SSD, to Col H.L. Evans, D/Dir

Sat Sys, 28 May 62, subj; Program 35, in Haig files; P-35

Chron, 25 Feb-24 May 62 and 25 May-30Jun 62; 1tr, Evans

to Kucheman, 23 May 62, subj: Program 35, in Haig files,

Ltr, Kucheman to Evans, 28 May 62.

NASA/DOD Scout System Organizational Agreement, signed

by Dr. H.E. Newell, Dir/Ofc Space Sys, NASA Hq, and Col
R. Nudenberg for MajGen O.J. Ritland, Dep to Cmdr AFSC

-
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20.
21.
22.
23,

24.

25,

26,

27,

28,

for Manned Space Flt, 21 Jun 62; Joint Operating Agreement
NASA/DoD Scout Launch Operations at PMR, same date,
same signators plus concurrent signature of BrigGen Joseph
Cody, Cmdr 6595th ATW, both docs 1n 417 ofc files.

Memo for Record, MajGen R,E, Greer, Dir/SAFSP, 22 Jun 62, -
no subj, in 417 Ofc files.

Ltr, LtCol T.O, Haig, Dir/4l7, to LtCol E.J. Istvan, SAFSS,
20 Nov 62, suby. Program Chronology, in Haig files.

Interview, LtCol T.O. Haig, Dir/Prog 417, by Perry. 19 Feb
64, 15 Nov 63; various launch rpts dtd Sep 62, in Prog 417 files.

Ltr, Kucheman to Evans, 28 May 62, citing Haig: interview,
LtCol T,O. Haig by R, L, Perry, Hist Ofc, 10 Dec 62, 15 Nov 63,

TWX SAFSS-1-62-156, to SAFSP, 16 Oct 62, in Hay files; ltr,
MajGen R.E, Greer, Dir/SP, to D/Launch Vehs, SSD (Col
Eichel), 25 Oct 62, subj. Project 417 Follow-on Buuster Procure-
ment, 1n Greer files.

Authorization for the Eglin move was contained in TWX SAFSS-
6-62-159, to MajGen R.E, Greer, Dir/SP, 24 Oct 62, in Haig's
files; interviews with Gen Greer (24 Oct 62, 30 Jan 64), Col
R.A. Beryg (23 Jan 64) and Col Haig (15 Nov 63, 19 Feb 64)
provided most of the details of the Eglin episode, although a
copy of the presentation to Undersecretary Charyk still 1s
preserved in Haig's files,

Interviews, Haiy (11 Dec 62, 15 Nov 63, 19 Feb 64) and Greer
(24 Oct 62, 30 Jan 64) by Perry; ltr, Haig to Istvan, 24 Jan 63,

TWX SAFSS-6-62-159, to Greer, 24 Oct 62.

Ltr, LtCol T.O, Haig, Dir/Prog 417, to 6594th ATW (Col
Villars), 6 Oct 62, subj: Program 417 Analysis and Evaluation,
in Prog 417 files.
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29. Interview, Col W,G, King, Jr, Dir- by R. L. Perry,
20 Nov 62, 20 Feb 64. TWX SAFSS-6-62-159, 24 Oct 62.

30. TSX SSZH-3-12-259, MajGen R.E. Greer, Dir/SP, to Col
W.K. Kincaid, Cmdr 6594th ATW, 4 Dec 62; itr, 1.tCol G, W,
Adams, D/Dir SLV-I, to Dir/417, 17 Dec 62, sub). SLV-ID
#126, in 417 Prog Ofc files: FTV 0240; itr, Haig to Istvan,

24 Jan 63.

31, Ltr, Adams to Dir/417, 17 Dec 62, with handwritten notes
_apparently by a 417 program officer.

32. Ltr, Greer to Kincaid, 4 Dec 62.

33, Ltr, Haig to Istvan, 24 Jan 63; 1tr, Col W K. Kincaid, Cmdr
6594th ATW, to Dir/417, 21 Dec 62, subj: 3502 Special Evalua-
tion . . . 2-8 November 1962; 1tr, LtCol T.O. Haig, Dir/417,
to MajGen R, E, Greer, Dir/SP, 14 Jan 63, subj 6594th ATW
Special Evaluation of FTV 3502, in 417 files.

34. Interview, Haiwg, 15 Nov 63; Greer, 23 Jan 64; 417 Briefing,
prep by Haig for J. V. Charyk, SAFUS, 7 Jan 63, in 417 files:
Briefings.

35, 417 Brictang, 7 Jan 63; TWX SAFSS-6-63-04, to SAFSP,
17 Jan 63, 1n Hag files,

36. Rpt, 417-1 Propousal, prep by RCA, 30 Jan 63, in 417 files: 417-1.

37. Memo for record, LtCol T,O. Haig, Dir/417, 21 Feb 63, subj:
Report of Trip to RCA-AED and Pentagon 14-15 Feb 63, in
417 ofc Trip Rpt file.

38. Proposal for Cuntinued Operation of P-35, aprox Feb 63, in
Haig files.

39, Ltr, LtCol J,R. Smith, 417 Dir, to 1tCol E.J. Istvan, SAFMS,
1 Apr 63, subj: Program Chronology, in Prog 417 files.

40. Ltr, W.M. Menco, Subv, L.A, Ofc CVC, to LtCol T.O. Haig,
et al, Prog 417, 28 Feb 63, subj: Program 417, Scout $-126
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41,

42.

" 43,

44,

45.

46.

47.

48,

Flight Results, Real Time Evaluation of, in Prog 417 {iles:
0240; ltr, Haig to LtCol E,J, Istvan, SAFMS, 12 Jul 63,

subj: Program 417 Chronology; TWX SSZH KNEEDEEP 01-21-2,
Proj Ofc (at VAFB) to MajGen R.E. Greer, Dir/SAFSP,

21 Feb 63, in Prog 417 files: 0240.

TWX TWOB 01-26, 6594th ATW to 417 Prog Ofc, 26 Apr 63,
in Prog 417 files: 0240,

Memo, Col J,R, Martin, Dir/Ofc Space Sys, SAF, to -DDR&E.
12 Mar 63, subj: Comparison Between NIMBUS and Proposed
417-1, in Prog 417 files: 417-1.

Memo for record, LtCol T.O, Haig, Dir/Prog 417, 16 Mar 63,
subjy: Trip to RCA/AED and Pentagon, 1l thru 15 Mar 63, in
Prog 417 trip rpt files,

TWX SAFSS-6-63-47, DNRO to SAFSP, 28 May 63, in Haig
files; rpt, Prog 417 Program Direction Plan, 21 Oct 63, in
Haig files.

Ltr, LtCol M.F. Gregg, Dir/SLV-I, to 417 Dir, 19 Mar 63,
subj: NASA support of 417; Itr, LtCol J,R. Smith, 417 Dir,

to SLLV-I Dir, 21 Mar 63, same subj; Itr, R. B, Morrison,

Dir Launch Vehs and Propul Prog, NASA (Washington), to
SLV-1 Dir, 24 May 63, subj: Scout Procurement, all in 417 files.

Ltr, Haig to Istvan, 12 Jul 63; ltr, K, W, Greaves, CVC, to
LtCol T,O. Haig, 417 Dir, 29 Apr 63, subj: Program 417,
Scout S-121 Flight Results, Real Time Evaluation of; TWX
KNEEDEEP 26-4-04, 417 Dir to SAFSS, 26 Apr 63, in
Prog 417 files: 1298.

TWX SSVB-17-5-55, SLV-l Dir to NASA Washington, 17 May 63,
and SMBOOI, NASA Santa Monica to SSD, 21 May 63, in
Prog 417 files. ‘

Ltr, LtCol M. F. Gregg, SLV-l Dir, to Cmdr PMR, 23 May 63,
subj: Range Support for SLV-1D Program; TWX SSVBD-22-5-63,
SLV-1 Dir to NASA Washington, 24 May 63; memo for record,
Capt R.L. Geer, Prog 417, 6 Jun 63, no subj, all in Prog 417
files: Booster.
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49, Resume of Program 417 Briefing for Undersecretary B.
McMillan, 20 May 63, 1n Prog 417 files, indicates that
McMillan agreed with that viewpoint,

50, Memo for record, prep by Capt R, L. Geer, 417 Prog Ofc,

7 Jun 63 , subj: SSVB Support of 119-121 Investigation Buard
Recommendations, in Prog 417 files; memo for record, prep
by Col R.A. Berg, V/Dir SAFSP, 10 Jun 63, subj: Visit of
Dr. McMillan, 10 June 1963, in SP-3 files: Funding.

51 TWX TWOP-3/14-6-2, 6594th ATW to SSD, 15 Jun 63, TWX
SSZH-19-6-263, 417 Ofc to 6594th ATW, 9 Jun o3; TWX TWOP-
3-25-6-6, 26 Jun 63, all in Prog 417 files: 0243.

52. Rpt, Preliminary Study of Two Tone Command System versus a
Receiver Clock, 13 Jun 63, in Prog 417 files; TWX SS7H-5-3-96,
417 Ofc to SAFMS, 5 Mar 63, and TWX TWRDA-8-3-5, 6594th
ATW to SAFSP, 8 Mar 63, in 417 Ofc files: 0240.

53. Haig interview, 10 Dec 62.

54. Ltr, LtCol T.O. Haig, Dir/Prog 417, to all 417 Pers, 24 Jul 63,
subj: Letter from Director, 417, in Haig files; ltr, Hag to
SAFSS, 18 Sep 63, subj: Program History, in Haig files;
notes in 417 ofc files re notable events after 1 Jul 63,

55. Ltr, Col L.,A. Perry, D/Spt Sys, 6594th ATW, to SLV-1 Dir,
SSD, 18 Aug 63, subj: Proposed Scout Facility, in Prog 417 files.

56, Ltr, LtCol T.O, Haig, Dir 417 Prog, to SAFSS, 23 Sep 63,
subj: Processing History of Scout 132, in 417 files.

57. Ltr, Haig to SAFSS, 23 Sep 63; interview, MajGen R.E, Greer,
Dir SAFSP, by R.L. Perry, 14 Nov 63; Itr, LtCol T.O. Haig
to Dan Kimball, Chm Bd Aerojet Gen Crop, 31 Jul 63, no subj,
in 417 files.

58. Memo for record, prep by Capt R, L. Geer, 417 Dir, 6 Aug 63,
subj: Trip Report to Aerojet Solid Rocket Plant, Sacramento,
Calif, 5 August 63, in 417 ofc trip rpt files; ltr, Haig to SAFSS,
23 Sep 63. :
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59.

60.

61,

62.

63.

64,

65,

66.

67.

68.

Ltr, Haig to SAFSS, 23 Sep 63; TWX VWZC-7-329(3224),
6595th ATW to SLV-1 Dir, 22 Jul 63, in 417 ofc files.

Ltr, B. McMillan, SAFUS, to R,C. Scamans, Assoc Admin,
NASA, 28 Jun 63, no subj; ltr, Seamans to McMillan, 15 Jul 63,
no subj; itr, LtCol T,O. Haig to SAFUS, 15 Aug 63, subj:
Comments on Letter dated 15 July 63 from Dr. Seamans to Under-
secretary McMillan, all in 417 ofc files.

Ltr, Haiy to SAFSS, 23 Sep 63.

Ltr, LtCol T.O, Haig, Dir/Prog 417, to SLV-1 Dir, 13 Jun 63,
subj); Program 417 Additional Booster Procurement; ltr,

LtCol M. F. Gregg, SLV-l Dir, to NASA Washington, attn

W.A, Guild, 2 Aug 63, subj: Amendment to Delivery Order
63-32; Itr, R.D. Ginther, Ch, Small Vehs, NASA, to SLV-l

Dir, 14 Aug 63, subj; Amendment to Delivery Order 63-32;

Itr, Gregg to Haig, 20 Aug 63, subj: Follow-On SLV-1A procure-
ment; ltr, Haig to SLV-1 Dir, 23 Aug 63, same subj, all in

417 Ofc files.

Ltr, LtCol T,O, Haig, Dir/Prog 417, to SLV-1 Dir, 1l Sep 63,
subj: Performance of X-258 Motor; itr, LtCol G, W, Adams,
D/ Dir SLV-1, to Haig, 13 Sep 63, same subj, in 417 ofc files.

Rpt, Program 417 Program Direction Plan, 2] Oct 63, in Haig
files: undated excerpt from '""Minutes of Meeting of $-132 Flight
Evaluation Board, " in 417 Ofc files,

Memo for Record, LtCol T.O. Haig, Dir/Prog 417, 7 Oct 63,
subj: Trip Report to Wash D,C, 3 & 4 October 63, in Prog 417
trip rpt files, '

TWX SAFSS-6-63-73, SAFSS to SAFSP, 8 Oct 63, in Haig files.

TWX SSVBK-7-10-17, SLV-1 Dir to NASA, 7 Oct 63; TWX
SSVBK-10-38, SLV-l Dir to NASA, 10 Oct 63, both in 417 ofc files.

TWX éAFSS-6-63-78, SAFSS to SAFSP, 23 Oct 63, and TWX
SAFSP-DIR-21-10-1, SAFSP to SAFSS, 21 Oct 63, in 417 ofc files.

303 BYEX 17017

Handie via Byeman/ Taient - Key
—2OP-SECRET _ Contrors ¢



NRO APPROVED FOR RELEASE
DECLASSIFIED BY: C/IART  TOPSECRET
DECLASSIFIED ON: 7 MAY 2012

69.

70.

71.
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TWX SSVBK-25-10-44, SLV-1 Dir to NASA, 25 Oct 63, in
417 ofc files. .

Ltr, LtCol T,O, Haig, Dir/417, to Col R, W. Hoffman,
D/Space Launch Vehs, SSD, 8 Oct 63, subj: Study of Booster
Support for Program 417; TWX SAFSS-6-63-78, 23 Oct 63,

Proj 417 Program Direction Plan, 21 Oct 63, in Haig files;
memo for record, LtCol T.O, Haig, Dir Prog 417, 17 Jun 63,
subj: Trip Report 13-14 June 63 to Hqs SAC and to RCA/AED,
in 417 ofc trip rpt files.
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IX THE E-4 MAPPING SATELLITE (PROGRAM IlA)

Development of a mapping and charting satellite had been a
cherished Air Fource dreamn for at least two years before SAFSP
inherited the mantle of satellite reconnaissance responsivility--but
progress had remained in the dream category. The requirement had
been defined 1n September 1958 (although considered abstractly even
earlier). By the following January the notion had been translated into
a pro;;osal for a recoverable capsule system capable of taking pictures
with high geometric fidelity and correlating them with the products of
a stellar-image recording camera. Called E-4, the proposed system
‘was considered 2 companion to the E-5 surveillance system then being
defined. Although the Ballistic Missiles Division and the Air Regearch
and Development Command heartily favored starting development,
even seeming to prefer the E-4 to the E-5, the Air Staff was r.xever
more than lukewarm. In part because highly influential intelligence
officers withhéld firm support, the E-4 took shape as a somewhat
tenuous development which was in direct competition with a proposed
ARPA-sponsored interim mapping system and with the Argon system,
being covertly developed under Army auspices. In May 1959, ARPA

directed the Air Force to cancel work on the E-4 mapping camera
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program. Most contracts were dropped the following month, although
the photographic laboratory at Wright Field continued to fund related
camera developments without calling much attention to the effort. The
cancellation can;e. somewhat disconcertingly, on the day that Lockheed
finished the initial version of the development plan,

Samos program managers were never enthusiastic about Argon. '
The system had serious performance limitations that chiefly arose in
a policy of making technical compromises to insure early delivery.
Plans in October 1960, when the question of mapping satellites began
attracting Undersecretary Charyk's attention.. called for a total of
four Argon launches briween December 1960 and August 1961.

On 18 October 19060, Major C. E, James of the newly organized
Samos Washington office met with Dr. Chlryk to discuss geodetic and
mapping satellites. He brought the undersecretary up to date on the
status and prospects of Argon and then explained that the Air Force
had a camera known as the 412" (actually the "applied research"
development undertaken upun formal cancellation of the E-4 camera)
which represented the lugical follow-on to Argon. Two were scheduled
for completion by early 196] and long~lead-time provisions had been
made to purchase seven more, In James' opinion, the system repre-

sented the best the existent state of the art could provide. He advised
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Dr. Charyk that the camera system could be readied for flight in an
E-5 capsule by August 1961. (By using the considerably greater thrust
of an Atlas booster, the E-4 avoided design compromises inherent in
the Thor-boosted Argon.)

The E-4 had other attractions. It promised new avenues for
the future, seeming to be adaptable to evolution toward a long-term
objective defined in September 1960 by the National Security Council, *
Moreover, an E-4 program under SAFSP auspices would eliminate any
need for continuing the cumi)ersome __A_x;ggx_: management complex,
which then included the Army Mapping Service, the National Photographic
Interpretation Center, the Central Intelligence Agency, and the West
Coast Argon office, Finally, and most important, E-4 promised better
results than Argon .

Convinced, Charyk authorized the BMD-WADD (Wright Air
Development Division) organization to plan for early inclusion of the
412 camera in the Samos program. For the moment, he withheld any
authorization to schedule use of the 412.

Although Dr. Ch_aryk and his staff were relatively enthusiastic

about the prospects of the E-4, neither General Greer nor Colonel King

e
o

Although the evidence 15 not entirely clear, it would appbar that a
discussion of mapping satellites during the September meeting of the
National Security Counc il touched off Charyk's interest.
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looked on it so favorably. Conceding the feasibility and general
desirability of an E-4 system, ¥ they nevertheless questioned the
wisdom of substituting a mapping satellite for any of the E-5 payloads
then on schedule. Charyk, who thought less highly of the E-5,
directed in December that the mapping camera be integrated in the
total Samos effort as soon as possible and that the existing contracts
be expanded to provide for three flight cameras, two test articles,
and four follow-on models. (That total matched the figure of nine

that Major James had described as "available" two months carlier.)

o
The objective of the E-4 development was a system capable of giving

" position accuracies of 500 feet or less. Based on the usual Atlas-

Agena B combination, the recovery capsule was nearly identical to

that of the E-5, having a 72-inch diameter and being 84 inches long.
The mapping camera had a six-inch focal length; the stellar-indexing
camera a focal length of three inches. The customary gas-reaction jets
were to control attitude during a five-day mission with an apogee of

178 nautical miles. Ground resolution would be, under good conditions,
on the order of 150 feet, assuming a 90-mile perigee over the target
area. The usual near-polar orbit was planned. The £/5.6 lens of

the mapping camera was considered by reconnaissance camera experts
to be the "best . . available today for photogrammetic purposes, "

It had an axial resolution of 60 lines per millimeter with a distortion

of 10 microns --which reduced to two microns upon calibration, Some
4000 feet of nine by mine-inch film would be carried and retrieved, Shutter
speeds could be varied over a range from 1/50 to 1/800 seconds.
Fudicial and reseau edge markings on the film were to be provided,
based in part on a timer with an accuracy of ,001 seconds. The £/2.5
stellar image camera used 4.5 by 4. 5-inch film frames, exposing

each frame for four secunds to provide an elongated tracer of star images
on a tutal of 2000 feet of film. Each mission could theoretically provide
high quality photographs of about 50 million square miles of Sino-Soviet
territory, °
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-

Flight hardware (Agenas and equipment) for three flights was to be

purchased or transferred from other sub-programs. T:e booster

problem was to be sulved by using Atlas boosters made available by

the decision tou fly F-2 (ferret) subsystems atop Thors, and the

matter of inserting E-4's into the tight schedule of E-5 and E-6
flights by slipping the entire sequence of shots.

Instructions and guidance along such lines came into General
Greer's complex gradually, over a period of several weeks. Late in
December 1960, Greer concluded that the net effect of redirection
involving the E-4 and the F-2 had been to create two additional Samos
technical programs. He cautioned Charyk that ''nothing comes free
in this business.' Manpower and dollar increases were 1nevitable if
the directions were carried-out. The E-4 program promised to be
particularly costly, he warned, since the implication of earlier
directives was to give the E-4 precedence over both the E-5 and E-6.
Greer was certain Charyk had not intended that result, and he was
also sure that Charyk had not fully analyzed the cost impact of modifying
Agenas from an F-2 to an E-4 configuration.

After weighing the various considerations, Undersecretary
Charyk in February 196l decided that he wanted an .E-4 but that it would

have to be developed and tested within the limits of existing funds. He
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continued to insist, however, that rescheduling boosters and launches
would permit the E-4 to progress without grossly affecting any of the
search or surveillance payload programs. But partly in deference to
the existence of Argon and the certainty of Army objections should it
become known that revival of the E-4 p.rogram was being planned, he
decided to conceal the program's existence. The term "Program lA"
was generally substituted I;'.u- "E-4'" as a means of obscuring project
intentions. That subterfuge was also an element in the more widespread
effort to remove all reconnaissance satellite effort from gencral view.
By early April 1961, the E-4 had acquired relatively firm con-
figuration characteristics and had made the transition from proposed
effort to funded procurement. : An ef.fective working relntxonshié between
the Aeronautical Systems Division (ASD) and SAFSP had been created,
and progress seemed to be quite good. Both the technical and the
financial details had received Charyk's specific approval following a

general presentation of 7-8 March, although the West Coast group

remained rather '"bearish' on the whole issue.

Lockheed was the system integrating contractor, under letter contract
AF04(647)-84l, issued on 6 April 196l. The original work statement
covered systems engineering and vehicles for three flights plus long
lead time items for five mor«. Fairchild Camera and Instrument
Corporation had payload development responsibility under letter con-
tract AF33(600)-42926, 1ssued by the Aeronautical System Division's
(ASD) Reconnaissance Laburatory on 25 March. (Fairchild actually
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The ambitious E-4 program conceived during the Samos re-

—TOP-SECRET

organization of August-September 1960 began to lose stature the
following spring. On 28 March 196l, Deputy Secretary of Defense
Roswell Gilpatric confirmed Air Force responsibility for development
an‘d ovperation of all defense department reconnaissance satellites, but
also made the Army responsible for establishing and managing ''a single
geodetic and mapping program!' to meet defense department requirements. >
Within two weeks, the Army's chief of staff had contacted his Air Force
counterpart, Gener.al T. D, White, to request nominations to an
"integrated three-service' group to plan for mapping satellites--under
Army cognizance. The first meeting was held early in May, and it was
immediately apparent that the Army saw the Gilpatric directive as a

mandate for establishing a new major research and development effort

in satellite mapping and geodesy. The Air Force inevitably disagreed.

The nlyv nrads
i NC-Oy pr

statements from all three services,

The next meeting, on 1l May, was called on short notice but
found the Air Force more determined than ever that reconnaissance
accepted six days later Funds were initially released to ASD on
10 March. A total o was set aside for "Program lA, "
the coverage extending through four fiscal years until fiscal 1964,
but the bulk of that amount falling due in fiscal year 1963. Schedules

called for initial launches in March, June, and September 1962 with
the first of the five supplemental payloads going into orbit in April 1963,
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satellite research and development should not be parceled out accord-
ing to camera focal length--which seemed in some respects to be the
Army's goal. On inltructions from Charyk, the Air Fource representa-
tive refused to discuss research and developmént in satellite geodesy,
characterizing it a matter for secretarial resolution. Typically, the
tri-service committee was unable to agree on anything significant,
adjourning on the note that .what was immediately needed was a commonly
accepted definition of geodesy, some agreement on targeting requi;’e-
ments, and a standard viewpoint on data processing requirements. 6
Nevertheless, the lines had been drawn and under the rules
outlined by Gilpatric the E-4 program had beconie quite vulnerable.
Yet had the matter remained one for resolution by a tri-service committee,
" Charyk and Greer might well have flown the E-4 before any decision could
be taken. However, in late May 1961, the mapping satellites issue haci
been passed to the Directorate of Defense Re.senrch and Engineering
(DDR&E) for resolution, and the E-4 became but one of three proposed
systems. Early in June, Gilpatric authorized continuation of the procure-
ment of four cameras in the E-4 (Program 1lA) configuration but

instructed Charyk to suspend plans for buying and launching boosters

and space vehicles. There still was hope, of course, that a decision
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to confirm proposed flight schedules would follow completion of an
evaluation--but the hope was rather faint, Charyk therefore directed
that all E-4 activity not essential to completion of four basi. payloads
(including accvssories) should be halted. He subsequently modified
the "complete stop' order to permit Lockheed to werk on capsule
engineering essential to creation of an "appropriate' interface between
capsule and payluad and to insure compatibility of the payload with the
vapsule environment, but even then the Lockheed work was carefully
limited.

For anothér six months, payload development continued at a
slow pace and on a low.-key. It appeared to be progressing remarkably
well, on the whole, a situation that most observers credited to the

ability and industry of the immediate program officers (Mr. Leonard

Crouch at ASD and Major—f General Greer's estab-

lishment). No firm decision un the future of the program had yet
emerged from DDR&E, and Charyk seemed content not to push the issue.
In October, he discussed mapping satellites with Dr, E, A, Fubini of
DDR&E and got approval of a plan to bring the E-4 payloads to a state

of flight readiness and hold them thex.-e. the objective being to provide
the least possible delay between a launch decision and an actual launch.

He told SAFSP to begin putting together engineering and cost details
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for a '"hold" program. General Greer's people, though reasonably
optimistic about the promise of the E-4 camera and the functional

effectiveness of the system, were not particularly encouraging--

estimating that it would cost_to orbit all four payloads,

7
and -or one--not cuunting launch and recovery charges.

Charyk, who had preserved the E-4 program through a succession
of admunistrative mishaps :ind who had somehow managed to keep it
alive in the face of a formal Gilpatric directive that denied his authority
to do so, reacted angrily to the cost and time figures. | "It appears that
SAFSP does not want to do this job, ' he told General Curtin, "The
system is obviously.gold plated and fat. It is necessary that the program
be s« rubbed down to the hard core and re-estimtgd. "
] Though unpalatable, the figures nevertheless proved to be well
founded. By the end of the year, Charyk was apparently resigned to
the fact that there was no prospect of early ﬂighi for the E-4 payloads
then approaching completion. Early in January 1962, he advised
Gilpatric that as they were completed the E-4 payloads were being
stored » a readiness-in-nine-rnonths flight condition, and that a
decision to fly would require the provision of substantial furds for
launch, booster, and apacé vehicle costs. And there the E-4's remaimecl.9

The decision was not wholly one of institutional prerogatives,

however much that scemed to be the case in 1961, [n fact, the E-5 launch,
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orbital, and recovery system on which E-4 relied had been progressing
with notable lack of distinction through 1961, Whether the E-5 camera
system would work properly remained uncertain (and was not to be
established until 2 modified camera was succéssfully flown in the
Lanyard prugram, in July 1963: result; were rather disappointing).
But that the Atlas, Agena, and recovery subsystem weré marginally
capable, at best, was apparent early. In consequence of those unhappy
developments, E-5 was cancelled in December 1961. With it went rﬁuch
of the potential of E-4,

Also significant was the development of a mapping and charting
capability in Coruna. Although the superb capability that would appear
with the eventual introduction of a dual integrated stellar-indexing
camera (DISIC) as part of the Corona payload was not evident in
October 1961, when it was decided to add an indexing camera to Corona,
Lockheed and the Corona‘ program office could by then confidently
anticipate that outcome. The Argon program did not completely run
down until 1964, but even earlier Argon's spotty record of success,
index-camera development, and the changing concept of geodesy program

requirements had obviated any real need for specialised mapping camera

systems,
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NOTES ON SOURCES

1. USAF GOR 80, 26 Sep 98; Sentry S).ace System Development
Plan, 30 Jan 59; Itr, MajGen J.H. Walsh, ACSI, to Dir ARPA,
23 Mar 59, subj: Intelligence Requirements for SENTRY, in _
SP Samos files: R&D-l, TWX, RDZGW-26-5-43E, ARDC to
BMD, 26 May 59, in SP Samos files, Hist Docm '59° TWX,
AFDAT 52072, USAF to ARDC, 5 Jun 59, same file: 1.MSD
Rpt, Proposed Dev Plan for Sentry Photogrammetry Program,
S Jun 59, Samos files,

2. Memo for record, Maj C,E, James, SAFMS, 1§ Oct 60, suby:
Meeting with Dr. Charyk, in SAFMS file, Pulicy, 'bl, TWX,
SAFSP-20-10-13, BrigGen R.E, Greer to BrigGen R, D, Curtin,
20 Oct 60; TWX SAFMS-DIR-60-14, Curtin to Greer, 21 Oct 60,
buth in SAFMS files: Telcon, '60; itr, Col W.G, King, V/Dir,
Samos Proj Ofc, to SAFSM (sic), 21 Nov 60, subj: Letter of
Transmittal, 1n SAFMS files, Samos Gen: TWX, SAFMS-Photo-
60-68, SAFMS to SAFSP, 23 Dec 60, in SP Samos files.

3. TWX SAFSP-P-29-12-9, BrigGen R.E. Greer, SAFSP, to
OSAF, 29 Dec 60, in SAFMS file, messages, Dec 60,

4. TWX SAFMS-Photo-61-23, SAFMS to SAFSP, 20 Feb 61, in
SAFMS file, Samos Gen, '6l; Itr, BrigGen R.E. Greer, Dir/
Samos, to Col W,G. King, V/Dir, et al, 24 Feb 61, subj:
Security Policy, in SP-3 files; draft dev pln: Samos Photo-

SAFSP to SAFMS, 6 Apr 61, suby: Ltr
of Transmittal, in SAFMS files, Samos Gen, '61; TWX SAFSP-
VT -6-4-20, Col W.G. King, V/Dir, SAFSP to SAFMS (Maj
H,C., Howard), 6 Apr 61, in SAFMS files Samos Gen, '6l;

Itr contr AF 33(600)-42926 between ASD and FCIC, 1ssued

25 Mar 61, accepted by FCIC 30 Mar 61; ltr contr AF 04(647)-
841 between SAF SSD and LMSD, 6 Apr 61, covering systems
engineering and vehicles for three E-4 payluads, final cuntracts
were to be, respectively, AF 33(600)-39469 (FCIC) and AF 04
(647)-563 and -595, cuvering delivery of E-5 develup.d 1tems.

5. DoD Dir 5160. 34, Reconnaissance, Mapping and ue: detic
Programs, 28 Mar 61, in E-6 files, Mgt-4.
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6. Ltr, Gen G.H, Decker, C/S, USA, to Gen T.D, White, C/S
USAF, 1l Apr 61, no sub); Itr, White to Decker, 21 Apr 6l;
memo for record, Col G.H. Chase, Ofc ACS/1, USAF, 8 May 61,
subj: Department of the Army Mapping and Geodesy Conference;
memo for record, Chase, 1l May 61, subj: Mapping and Geodesy
Ad Hoc Committee Conference, all in SAFMS files: Misc,

7. TWX SAFMS-SEN-61-60, SAFMS to SAFSP, 6 Jun 61, 1n SAFMS
files, Samos Gen, '6l; Itr, Col H,L. Evans, D/Dir, SAFSP to
V/Dir SAFSP (Tech), 6 Jun 61, subj: Stopwork on Contract, in
t.vans files; TWX SAFSP-L.7-6-54, SAFSP to SAFMS, 7 Jun 6l;
TWX SAFMS-SEN-61-61, SAFMS to SAFSP, 8 Jun 61, both in
SAFMS Samos Gen, '6l files; TWX SAFMS-M-1189, GrigGen
R.D. Curtin, SAFMS, to MajGen R,E, Greer, SAFSP, 20 Oct 61,

.1n SP-3 files.

8, TWX SAFMS-DIR-61-141, BrigGen R,D. Curtin to MajGen R.E,
Greer, SAFSP, in SP-3 files.

9. Memo, J.V. Charyk, SAFUS, to R.L. Gilpatrick, D/SOD,
3 Jan 62, subj: Mapping and Geodetic Programs, in Argon files.
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